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Abstract 


A method is obtained of manufacturing a semiconductor device including a semiconductor layer with high j 
field-effect mobility. According to the semiconductor device manufacturing method, a semiconductor layer is 
formed on a substrate and then the semiconductor layer is irradiated with high energy beam. Then, a heat 
treatment is provided under a temperature condition capable of reducing the surface roughness of the 
semiconductor layer. The radiation of high energy beam toward the semiconductor layer improves the 
crystalinity of the semiconductor layer and the subsequent heat treatment reduces the surface roughness of 
the semiconductor layer to enhance the field-effect mobility of the semiconductor layer. 
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(•) (MKWl»|t^ (WRLfc) ^$-tfLTV> 
*. 

[0046] 01 6^-ti^t, JHKt^yav^B 
nm-2. OnmT'ft*. «a««ftS:SSft§*fc 
0 t»hS < =5r*^* { ft*Otc« LT, U- 
a«WBfc:ff -a -C*IB3gt5 1 Wtot h Z b tfbfrh . 

[0047] *«sa^y3yjR3^©u- 

B H B >- y a y&3 oSffieMHflSffia't* - fc ffX'% * i 
t **^* . -eoes, ccoi 9 ^ssffiv y 3 yH3 

L-Cffl^fcTFTO*41*JS»»«HS*l-]±S 
ii:*C:i:*<T'#*. ££>K, iOJ: ^JfirTFT^JBUMl 

6. 

[ 0 0 4 8 ] fcfc. 3S 1 «OS6te»SS«SB5lS-C*li. u 
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jarc&a £ t #22 u v ea i 714. » i «osss» 

OiiSrotXj i^tMl^TFTO I d-Vgll 
ttk&-&OT FT«0 I d-Vgtmt ZXLtZ?? 7t' 

H17MHRLT. fltttCfcty- hUMSfcWJD* 

d ^ir& .an izttctx 0 tz % mi ows&mzxi 
[0049] t%hh, m 1 nxHsmtzx h&&&y 

I. , $ h iz . [s3 1 7 tc>"S-t J: 0 , y WCSWXSv > y- 
h^EVg-esoHW y^SSl dii. ft*<7)TFTJ:9 

t $ 1 <ogetBB»c «t stf t < -mix 
ttfbfrh, ztiu. &i(ommBiz£&¥mwmn 

[00 50] 7C^Lfc»jR36»fe, 3551 

gtcfcttt u—f RM^afflRk . 87 Igfcfctti v 

'J 3 yM 3 oHffi«>IH A £ i&m?Z> £ k A { T'£ & £ k # 
-^LT, ^^J:-3^^SiPhv'U3>^3$:TF 

[0051] -t&*>^ tf To&immmm. s® 

(c . 0 1 Ha 1 2 fc^ LfcJB 1 coSSStJgffitt J: SSJir 
P-fe^(C J; o TJgjRSilfcT F T^lftttCPV vt $ £>£ 

a^-f s. ni8fej;t/'Hi 9fi. micomn&mmizx 

I d-Vg*Jtt£*U 02O*Jil/S21 
l4t&fe«TFTCDI d-Vg^Sf. H18M22 

RMl, tSMCU: K W yfc«tfL6«a I djWR4>*vC 
V \& . 0 1 9 fc^-rm 1 05£*«BJaK J: ■& T F TO K !✓ 
4 ViBaS I d{4, 02 1 (c^-tfiaw)T F Tco YV^iy 

ft JL LT v 1 & i k £ Sflft S 
02 2<c(i. S55lSicfc!f|>u-ifH§StMnak, 

<7)MM t 7fi2ixX^&. 

[00 5 2] M2 2£*?mbX. X*^VU— FWfiBM 



HI. «J!J'2 5 0mJx-'cm £ ft3fiX't , -7 5:/SL. 

35^- LT r b tfhfrh . ^co J: -5 (c b - ^ Sr*-f & 
«li , xdp yv 1/ — <f.TO(3 i 5 & B H H tt<7>&-£ k SB<0 

^h. k <m%v y* ? nmmz tzi* nx-h t . 

S^S^^I»-kf/T'#l»„ 
[0053] ^(C. S23$:#»SL'C. Hl^3S5SJg® 

■mmw. (lcd) co^jtro-b^^o^rtKBj-ri.. 
i-r, mi 2i l z^itzmi<ommmmizihTFTim 

J8BHte»aS«l^ii««iatfUit. I TO ( Indium T 
hin Oxide ) A^^rSfflBWifSiffl^SSBMKSl 7 
ZBf$.-t&. ZCOWmMl 7(4, TFTcOHtijJgk^ 

[0054] mz. tj<j w£wi,zmmtim3 3 1 
mm-h, mmmm3 3<7)mtixtt. ^vay® 

MR. S^<4. yyaygffl^t' 

m^mmmmi4)5xx/i scittja^^h*- 

AlSif (HS^f ) ZfttiLLfctit. *<OA 1 S i m 

iw--y7-t&. ztuzx*) x v-x- Yvjy& 
mi8*wm-h. 

[0055] JHra»aai3 3fcj:vy-^- hp 

&\ ^OJBIBIteaBR 1 6<7)-^<7)V-X • Hu-fym® 

1 8±(c{aSt-SfI«tC3y^^ h*-;M&J$£"f S. 
^■^rj ^ H *-;Urt*mtf k k t> (cJBfS^SlS 1 

6<n±.mz%i->xmfh\Towi (m^tr) zb&ll 
tzm. zniTomw--y7-rzzbizjit)%7jk 

tfi«2 0*#jR-f*. ^'<E^2 0fc4t/Mf§]i^ill 
6±fcffi|n]K2 9*»j«r*. cn(Cj:0s TFTffllO 

[00 56] mz, ^y'Jny^^STFTOJB 
«S*uta^»»tt3£« 1 k . **Wfcffifc£iWSS2 1 

&i.vm>m2 9mi&ztv£mm&m&m 2tz 
mfttitb. xnw&x\ r&wmmmii tmw® 
%mmi2 2 k omzm&mx Lxm&M 2 3 

^(CLT. JBl<^3aBBJBtJ:&TFT*fflV^LCD 

[ 0 0 5 7 ] 02 4 {z\t, wmtMtmmmsxm 

02 4 2r#!SLT, iOSWWH^^TIi. 
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im%> (y-h K5-f><2 58J:tf KH yK^ a'2 
a-txlz 4 i X Bf& LfcmftS" 'J a V K 3 H J: o T«J 

[ 0 0 5 8 ] &*c035>p'42t£2 0 |§N4f3^g£t34 
OfcJoTaKSflTH*. y-hF5-f^N'2 5 
ts&l/Y M y ¥54*2 6 tzi>%tlZtiQ^WM4 0 

C 4 « T F U:7? 7" -f 7~? Y <J 7 ? 

lcd<o/o 7 ; isAEatf * s *rc us . 

[00 5 9] ESfl2 52r#H3UT, W;Sj«2 4fcli. 
iiBa (y-h3tM) Gl-Gn. Gn+l-Gmt, # 
T-?id» (Fl"f ViHR) Dl-Dn, Dn+l-G 

kte*ft<eix£VH=lS£U *0lS£»$H:p*at2 4 

[00 60] YU4>Y54 
X(t-9Y54X) 2 7fcS«S*l. T-^fl# 
TJffg °- ) * { EPJD 3 <l & . i co^- h K 7 4" a' 2 5 k H 
U 4 y Y =7 4 a* 2 6 k 4 o T JSl fflSEB W8» 2 8 #8$ 
^fxS . y-YYy4 A 2 5 fc«fctf H W yYv4 A 
2 6<9 3 *>4»$r< k k-;fr£H3R»2 4 k H-fflE±fc: 
#j«LfcLCD»i, HR{=K5>fA*-fltaS (H9^A'rt 

5 2 4 «ow«k::sw tn-c us a o . t 

fc. YU4yY?4X2 7**HSS»2 4<05SHfcKW-6 
*rCUS*g£i>&S. 

[006 1 ] 02 5tC*L£LCDT14. B£S2 4<9 
B3JMWIiSlH t *>**M\ JU)2!fBIS[Illf&a52 8<7);W 
•y -f-^^fflSSHFtr t , JOE L fc* 1 O^JCTSffifc J: S ^ 

8 icffl V 1 « T F T J: £ l§H£«_t Mr L "C #bW « . 

i«S5a!Bffli0»»2 8o^ift>'U3y|Bt* 
t?TFTI4, LDDfiBST{i'5:<, ji»co->y^KV 
4*>UBafcfiyHLTUS. LDD«BS«rfflV% 
T&4U. 

[ 0 0 6 2 ] £M!B$lJ[£lS&&2 80^ltx U =/ 
y§S*»fc$rSTFT£. CMOSffliafc:#jfc**ltf, T 

f T<?)&j8.mmm>4kZit& z tttx-t s . 

y-Y Yv4 a'2 5&&VYl'4yYy4X2 6<D 
»*flR«t»/Wtt* £ k#?£ . M^S-fMS £ k 
A*T*£ S . 02 6 W4, y- hSUG ntKW 
D n ktf)^a*tKJtfeflTV^M*a«9ft5E|»At 
^SiiTUS. 02 6 SMUT, B«S?24f4, R« 
»8+tLTOTFTi:. iRffi-b/UCfc. 
Cst *»£flWcSflS . y- HE»G n JcttT FTW 



t;M,C^?4fi (IffSBBfS) 2 0k, 
<SfiW2tS4Z:!±flffiS14iCfi) l 7k* £ ^§tiTU 

[0063] ClJOjSfi-b^LCkaiBftSiiC s ktCfc 

e (^12^2 OiD&ttfflJs'XEtS) 2 1 Cti^HEv c o 
mtfmnZtlZ. -H. ffllll^ftCsiCiJ^T. TFT 

ii'42Si2 1(4, ^"C»KR»2 4fc«UT^6if-*lB 
fSti-sTTv^S. $ift-fe^LCO*S^2 0k£ji€ 
g2 1 k<Of8Jt{41SWISM^»JSS*i.T^S. **J. US 

Gn+1 fcffiR$il-CV^«^<>j5«. 

[0 0 64] ijftkLTte, JJEWJ: a Jc«***ifciB 
ilKffi 2 4 fcfc^T . 7 s - hgeiSG n ZiE&mz UTT F 
TC07-- h t9l'«l£S: Mnfl. k . T F T*>'0 N«SSk 

^fi^(3ME ?BEftfe;n C^>» «SSk If 

Kj^icskK^$tL^. -eo-^r. y-FiaUGn 

Srft«Et LTT FT^y- h tflaffSrEPJn-r^ k . 
TFT*^7^k=3rl>. 

[0065] YV4 yI2S«D n tEpjDSn 

TV^iEE**afi-b/nc^»?l«ak*il»**c s k 
(cioT«»§ix*„ icoiot. "S5BfiB2 4'v|Kitr 

<^T-9m-it y\s4 ytimzH-txy- yw&<v& 

E ©Jttt S £ k tz 4 -9 T . B%3 2 4 tcffiS^r- ^ , 

^*fiy*s*i£k*^**. *«s§Ra5 2 4w«» 

[0066] (»2<03LS»BJ») H27*J«kl^28«: 
SiBJ-fS. iwS52<7)||Sfe^@^4«.Si§ro-fex(4, 

m i -0 1 2 izTjk ufcas i content 4 ssss**^ 

fflV^TmUcTFTtcfcv^^7-fe7 K^Jt^ffMt 

■r4*&&c*4. mioiz^itz^KDmmmiz^h^ 

^•f4d(c-t^f YV*-)Vl 2«MtCT»JiiA 
^iifc:4 0. IRia^Wfeii^l 0fc4tA'l l* 
Bffrth. 4:LX, V4 H»>*-iH 2fc4l»'-b'02 
ffi8$:Sd4 5l=U^hK3 0$:mL.7tf^ 
^MBl3 0SrV^^fctr^*«^aA-rS£k(i4 
oT. ?Sj»ffi3p««jfHtfl4feJ:Vl 5ZB&fh. Z 
<7)£?%XmZ'il%o ZtizX-iX . »lO33WK0rC 
3iBBL3t»ttte*utTFTfc:*JV»T*7-t y F$3S£ 

[0067] .kidSJl fc4Vm2*) 
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36fiSB®'Wiy- mess #£«sav 'J ^ >Ei3 «o±tc 

[ 0 0 6 8 ] . a 2 9!c>T<t J: 3 C. aQJBItitS 

X -) IcJSBKgSR 6 . JHfiflglHR 6 ±(=#A 

JIy'j3>'ffi2^LPCVDffiS:ffl^T, Si : H 6 (v' 
yyytfX) ■ktt®1fXtLXih4 5G'CX' 1 OOnm 

[33 0 (C>*3*l* 9 0 n m8*tf>KM*-<frt* 

[0069] E3 1 (C^tJ: 9 fc, ZM&i'V 

3 y$ 3 co£ffi£#> 1 0 5 0 •C^B&S&H&'t'T'ft 3 0 
#N H 5 4" mt* ft % ? Z b C ct oT3fty U 3 >H 
4^rfM-t4„ ClWZlHtv- , J3yJIl4J;i3 0nmgj£ 

J^<i5 0nm~6 0nmSJffOlR¥t^->'C^6. £ 

zi?-ft>- , J3>'M4 5-»l§^cox-vf-vyh^ffl 

i a lc$ttA3"y 3y^3coaE$-BHfcLTZ^b^U 
3yR4t3(WU3fe«. -e(0Zg§£->y3^4Srl^i 
■tiili. m&is Vztym <7)£Att£ to±%it& r t 
#T'£ 5 . z mm&is y a yflg 3 *<t f Totswa t 

[0070] Klc, H3 3 K^t J: 5 fc, ^My t) 3 
( flSIAJ > 3 A = 2 4 8 n m<9K r F 
xdf ix— f b -A £ KSIff h ZbizX^X U—fT 

mi<ommB<?)m5xmb®mmx-ft%o . t 
ti. m i commmt mm, k r fx* 5^i/-fe- 

A Wf-<08* <DKSx *jWf f - A S-ffl l ^ § £ k *<T # 
6. 

[0071 ] H3 4 fcijcf «k 0 (C, RT AifetC 

aitfXe7-^7y7, fflfl&WS9 0 0X^Lh*ll 1 
OO'CJilT, ^Bo&tfN,, BSffl^lBi-l 0»T* 

& . z <r)R7Amzx. htvmm^x'hhi,<m>x , m 
uxmi-i (ox\ m&mmiz j o y 3 >jk 

is i tfsmt&%z0*vfem±t& zttfxz 5 . 

[0072] icOfS. U— WfflWS J:I/«i* { M?il 
tzmta^ 'J 3 > Si 3 Sr . 7 * h 'J V ^7 7 4 SSg fc H 
?4x.v^>7mit*m^X> < i9-->? r -?Z>Ztlz 

x->x, m3 5iz>jk2ti&xo%fmjitr>m&i'V3y 



is^n yR 3 0).b.0)fli!g®ftlZ U V* V m 3 2 * JBflW" 

>k 3 isFMift* a * y&XTt& zt'.z£ix. mm 

[0073] mz. M37 IZ'ik-fi. o ^fe H B ^ U 3 
>-K3 3 ^ ,t izJjffil&Ul 3 3 

Sr«5.«i-4. zm.. H3 8(c*-fJ:3(2, BFuMIS 
3 3cO?jji5&^^l 4fcJ:tf 1 SitftSWSffl 
«fca>'^^b*-n'*Jtt«Lfc«. ^W3>^^ 
-;w&«iit?k t t>fc/c9ia*B»K3 30_htc^l>*l» J; o 
(c, y-x- HU"^y'£Si8i:^:SA l s \WkB& 
■fh. ZIXZcoai s i&iW--y7-? ZZtlz 
i^T. ia3 9^>K§ii4 ! J:3 : S:y-x • h'W>"42e 
18Sr^-fS. 

[ o o 7 4 ] $rtj % ±3eo»3«o3afi«iBrtt. m& 

[007514fe.H3 3t*LfcU— mMJMizii 

^x. mmH&mizimLKifiki'-wmifi 

KiZoizLXhJiW ZeoXoizttHi. ^tSfiS^y 
3ygg3coiSfflS£$^§^(ciS«-r^^ [ i3& < T'#. ift 
(c i *) r F TO«iM»*»»lS (km yfisS ) s $ 

jBssojBtro-fe^ t x-^xmrnuzTFT 

H4 0^Lfca6ftat*»yi* f !KbAy-hS<fO 

t x-h t . i «o«t o izwrnsmmw-k* v m h m 

1 0 0 7 6 ] Srfc , ±IEf5 1 -US 3 <ogaBB!BT1i. * 
m!m#®2blX. 7Wr^y'J3«u 
tVXSe), y^UVX^A (Ge). WW 
(GaAs ) . ifctt. M-ft^D -7A ( G a N ) 

IdSfS 1 -® 3 03a»»3B!-Cli. iSx^/Udfb'-A fc U 

tyyrzm^xhkw imm^mmst2k 
lx r * ;u 7 r x i/ y a yiss-ffl v ^*§£fcm . ^ 

[0077]$ #AH^i*R2 SiHSflfM-* 
m. b LX . » 1 3 «3a6»HSfJiRBa*fiiSS:ffl 
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y y n y& 3 coSciHKffM I fc -ggfci' 'J 3 yj& 4 (i >> 

(354 *)3Stt©J3 ) ^4 1 -fed4 9 S^SMILTJa Ft® 

4 «)XflBraC J: 5 T F Tff)W&7 o 4s X tov >T JPJ 

£0&4<^SS&$®tcJ:S^TD*XT«i.. ± 

-lT!SWfi:l&Kyii:£tT$:5. U»U £*>*S4tf)3S6S 
JKB-Cli . » h Jdfi Ufc» 1 3 <7)£ 

2 visas' y 3 yj& 3 caMMtr 5 . jar, mm 

[0078] if . M4 1 (C>7st J: * fc. » 1 IS? 

JJC, LPCVDffifcfflwr, Si,H e tWH^tL 
T4 5 0*C-C#Air^y 3^JR2* 1 0 0 nmSJg<7)I 
WCJt&frf*. fc*S. #flflS''J3>'K2ttP-CVD 
(Plasoa Chemical Vapor Deposition) SSW^"C> #7 

3 0 0 -CT 1 0 0 n mgflWJflBtf J: d iZ tT 

[00 79] W,2JMX\&. H4 2K5rfJ: 5 

L-cv-irr~-rt'4fciw. i*ucio. #as^u 

a^KS^TFTOaBHlJBtsSri. 5>tfc, SS3XfiT" 

itt8&w»9 o o-cot&i i o ow (*F* 

Kt±iW9 5 0-C£Lhi»l 1 OO'COT) , £fflfc#N 
2 . ««a*<lS^10»Tfti. RTAffifcJ:41tfl 

i*%M'tZ<?)mmm±-?Z ZbtfX'%&. frts. R 
TAife(Cjt SSa&^KttiT, SBflJ&ettSK 1 * 
'RSMFMzXix. N 2 %wm*Xlfi 10 5 ox;<oiaJK& 

frTT^2B#[g]^»a^fi : ^d^ffi^ffl^-C tin. 
[0080] Jiffio J: o fcJSMSafc Jft Lfcft, LISAS' 

^SfBfcSfflv^TA^-^y^-ficttJioT. 04 
4fc*S*i4 J: a=Sr^-x y^Sfifc^jgftj/y ny 
&3jWBjS$*i&. IWgi. H4 5fc* 

5 j: 3 (cl p c v Dmtm\^xy- h&mme t uto 

LTOgg (Low Temparature Oxide : yy3ygHkg|) 

0 OXJOTfcLTfr*? . SHSiSJ8££#> 5 0 0'C 
OTIC LTPCVDa£fflVvry-bje«R6fc*SS/ 

[008 1 ] ZtTii^ y-hSftSK6±(C. LPCVD 



-S#lfc«fifiy 'J 3y$7 £JEM 
■t*. *8S Ay y =7 yJK 7 ^.co^co F-riiifc-n. 
S-?{i=5r^. £ C9?&. 7 * MJ V ^9 7 < t»Bi: R I E 

mizx h h x v+>?ftWit im^xy- ymm 

6 fciu'^fSAv y 3 y|R7 fc^-xy^-fs £ t (c 
±->T. I«l4 6{oT<$ii*J:5=6:, ^--y^Sfi 

y- hmtm t may y 3 >m*e>%zy- y- 

[008 2] f!7Ig!lfc^T. 134 7fcijrf 

tf)TOG*t±. nS^S^tJibltf (As)^«(P)J 
fflV^, -?-(7)t^^ft(±^8 0keV N mxi 0 13 / 

it. ^oy (B) 5rffl\r\ *<0*S^<?«tAjfifKiv m 
Oke V, *«jl . 5X1 0 18 /cm't*S. £C^J: 0 
(C LX . m 4 7 it* ffiiRft^&tt^tt 1 0 H klf 
1 l#J&££i-U>., 

[0083] mz, msxmxn „ ^jsa^ y 3 y© 3 

iC, APCVD (»£ECVD) ffifcJ:0«e«JK (BSrfr 

■r ) taas-rs. ztxzomkmmimcDZMJLv 
^8*5 cti/y- httttjRe orojffl^04 8 (c^ni. j: 

[0084]^, SS9Xgt*iVvt. 04 9^1" J: 
3yR3Jc^RK«S:aA.-rS£i:t:J;r>T, fSiSJ^FM 

1 4 j: tx 1 5 £ a ee£Wtei»aw & . c 
«s^f«fefSfes 1 4 fc itf 1 5 sKtaA-r * 
^M»i±. nso^wi, ^-f^-y^ffl^^. *m 

^<r>W^mt. ^80keV, 0'Vcm' 

*fH4, ^8 5 or. ^3 o^\ N 2 ^rxaft*<» 5 y 

[0085]=5rfc, dc^Jjaati. RTAffiKiiSM 
e 7"-^ 9 y7\ 7 0 0'COTift 9 5 0 

•cot. mwxtfKi. *mft\ty~~3wx-bh. rt 
AStc J: h m&x®& x-h h vwixwtfflrm-j-t & 
co-e. sa86«yi(; i 0 ^ B B B y y 3 y^3 ^ai^co 

^mm& i ofc 1 1 1 . isjjg^^s^ffl^ 1 4 fe 

y^^fiE^ixs. 

[0086] ±2e»i«cj:->T jUfctti/'J 3>K^ffi 
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0*5 5 XS C J3 It ft U — WSflf t Hfitoifeft-Ctrfc ir * , 
Sfc® 1 <033a9BjBO*^t HWK r F X* y7l/- f 
t'-Aj^kOfit* O^X*/!^ t'-A& in* ,r t A««r 

[00 87] wffuotr-ASrffllvtfc, JHWx 
*;Wf»«*i J:tflW»W»fcitM UT ^JSfli' U 3 y|& 

(»5<0!©toKflB) WT. I*l5 0~l2]5 5£«Bl/C. 
m 5 O£H0Rlie J: 2. T F T OSatT n *x (cov vc=g 

mt m% *> . is-ymwkirmsmz zmfr u 3 y 

[0088] *-f . £ 1 XnX'lZ, 05 0 t,Z*rt£ 0 iz 

fiyx tMtwztfyxfr^&mwmmmi. i x 

fc, LPCVDi££fflWC, Si 2 H 6 X) 
&Vffl#A fc LT»4 5 OWMHTi' "J 3 yjR2 
J3W4. £0>#A«i' , J3:''K2lil OOnmSffioJH 
ffC»flW-4. «rJ8s ^ H Mt^U3>'JK2tiP-CVD 
(Plasna Chemical Vapor Deposition) jfeSrffi^T, 
3 0 0°C<?5ajK^ftTT- 1 0 0 nmgJtORW-CJ&JfcU 

[0 089] <Xtc. »2XettJV^Ttt. IHHJyya 
y$20^ffilc, xdf^vl^— f^BgstL-CU-ifTx 
-^Mrt-ifctrioTs ftJHJi/'Ja y)£2£05i 
fc*rf «fc 3 ^#ttA^U 3 yffil 3 fc-fft. ^O^ISfty 
U3yR3*«TFTOia6ffIfc«:&. Kfc. JfS3XglC 

*>wx zm&i'Vzym&mmffiimb v-u 

[0090] mz, w,4xmztiwxi±. H5 3tsi** 
5 0 o'cfiiToas^ias-?, y- httt&R6 1 l 

TOLTOI (Low Temparature Oxide : z/'J^yMfc 
R) Sr#dW*. £«>y-M&»»t6li. PCVDffi 
(%S®BlK : m 5 0 O'COT ) x'J3 y»fk 

[00 9 1 ] i<0f£ s y-h«efflB60±fc» LPCV 
T. 05 4tojrf J^C, RTA^Ciftim^fl* 

>7\ ia&"^9 0 oxixtm 1 0 o c c&r (# a l 



<(is f j9 5 omtj-i 1 1 0 o-car) s 

N r . RI§J#1#~1 0 RTAi£CJ:ftM& 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



tLI BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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